existence of a homoclinic orbit of (HS) under suitable assumptions. Our main assumptions are the strong force condition of Gordon [8] Gordon [8] ) and it will be used to verify the Palais-Smale compactness condition for the functional corresponding to the approximate problem (HS : T) (see Proposition 1.1). For example, (V5) is satisfied when V (q) _ -I q -e I ~ °' (a ~ 2) in a neighbourhood of e. The assumption (V3) is a kind of concavity condition for V (q) near 0. In particular (V3) holds for small b > 0 when V"(0) is negative definite.
This work is largely motivated by the work of Rabinowitz [12] and the works [1] [2] [3] [4] [5] [6] [7] . [12] studied via a variational method the existence and the multiplicity of heteroclinic orbits joining global maxima of V (q) for a periodic Hamiltonian system. On the other hand [1] [2] [3] [4] [5] [6] [7] studied the existence of time periodic solutions of prescribed period for the second order singular Hamiltonian system (HS).
HOMOCLINIC ORBITS FOR A HAMILTONIAN SYSTEM
The proof of Theorem 0.1 will be given in the following sections. We consider the approximate problem:
Solutions of this approximate problem will be obtained as critical points of the functional IT (q) (see Section 1) . We show the existence of critical points of IT (q) via a minimax argument, which is essentially due to Bahri and Rabinowitz [4] (see also Lyusternik and Fet [10] cf. Klingenberg [9] ).
We also get some estimates, which are uniform with respect to T ~ 1, for minimax values and corresponding critical points q (t ; T). These uniform estimates permit us to let T --~ oo ; for a suitable sequence 1 and a subsequence Tk --~ ao, we see q (t + Tk) converges weakly to a homo clinic orbit of (HS) as k -+ 00.
APPROXIMATE PROBLEM
In this section, we solve the approximate problem 
RN). Consider
Then there is an one-to-one correspondence between critical points of IT (q) and classical solutions of (HS : T).
To obtain a critical point of IT (q), we use a minimax argument. To do so, IT (q) must satisfy the Palais-Smale compactness condition (P.S.) on AT.
( 
SOME ESTIMATES FOR SOLUTIONS q (t ; T)
Clearly from the definition of IT (q) In this section, we construct a homoclinic orbit of (HS) as a limit of q (t ; T) as T -~ oo and we complete the proof of Theorem 0.1. An argument similar to the following is used by Rabinowitz [12] (3. 5) . Nontriviality of y (t) clearly follows from the fact y (0) E aBs (0) , that is a consequence of the property 2° of q {t ; T) and (3.1) . N Vol. 7, n° [13] and Coti-Zelati and Ekeland [14] have also recently obtained results on homoclinic orbits of Hamiltonian systems.
